The cytohesin Steppke is essential for insulin signalling in Drosophila.
In metazoans, the insulin signalling pathway has a key function in regulating energy metabolism and organismal growth. Its activation stimulates a highly conserved downstream kinase cascade that includes phosphatidylinositol-3-OH kinase (PI(3)K) and the serine-threonine protein kinase Akt. This study identifies a new component of insulin signalling in Drosophila, the steppke gene (step). step encodes a member of the cytohesin family of guanine nucleotide exchange factors (GEFs), which have been characterized as activators for ADP-ribosylation factor (ARF) GTPases. In step mutant animals both cell size and cell number are reduced, resulting in decreased body size and body weight in larvae, pupae and adults. step acts upstream of PI(3)K and is required for the proper regulation of Akt and the transcription factor FOXO. Temporally controlled interference with the GEF activity of the Step protein by feeding the chemical inhibitor SecinH3 causes a block of insulin signalling and a phenocopy of the step mutant growth defect. Step represses its own expression and the synthesis of growth inhibitors such as the translational repressor 4E-BP. Our findings indicate a crucial role of an ARF-GEF in insulin signalling that has implications for understanding insulin-related disorders, such as diabetes and obesity.